In the context of five significantly different landscape parks in Wielkopolska (30,413 ha) 243 peatlands have been presented in terms of their characteristics, stratigraphy, change in means of utilisation and localisation. Thus trends in the change of peatland utilisation means in the period 1970-2016 were established and the resulting negative effects indicated. For this purpose the process of peatland protection established was analysed in the context of management plans carried out for both the protection of landscape parks and Natura 2000 sites within their territory. The above management plans, however, do not provide information as to localisation data, stratigraphy and to what purpose peatlands are used, which in all cover 2,690 ha -4.2% of parks' area. Most often this means there are no formal applications for their protection. This could be said to be a biproduct of a lack of discussion as to the major threat to the environment presented by the increasing disappearance of peatlandsa result of the mineralisation and moorsh process of peat soils. To a large extent the former has resulted from a lack of scientific expertise in respect to soils, peats and land reclamation in research teams preparing landscape management plans.
INTRODUCTION
The creation of large environment protection areas in Poland in the main takes into consideration the special qualities of the landscape, rare collections of flora, as well as protected and endangered species of flora and fauna. Most often alas, the occurrence of peat and gyttja deposits are not considered and moreover, those completing documentation for landscape park and Natura 2000 programmes often are not conversant with the localisation and structure of peatlands in these areas. Peatlands at present are only seen as collections of flora. A peatland, it should be noted, is a geological deposit composed of peat and often, also gyttja (limnic deposits), where at present (in various periods) collections of various flora and fauna are present. Consequently those in management of large areas under environmental protection (Landscape Park and National Park management, as well as Regional Boards of Environmental Protection) not knowing the localisation and structure of peatlands, do not undertake their protection. A similar view can be seen also in Directive 92/43/EEC on the conservation of natural habitats (Tab. 1). Natural habitats means [ILNICKI, SZAJDAK 2016] . The widespread lowering of ground water levels on peatlands, below the land surface, is accompanied by a process of surface subsidence, a result of the shrinking of dehydrated peat and loss of water uplift. Consequently there begins a process of peat-moorsh soils creation, associated with mineralisation and the physical and chemical processing of peat organic materials. The above results in a subsequent process of gradual change of peat soils into peat-moorsh, then into moorsh, mucky and at last into humic-mineral soils that contain only 3-10% of organic materials in the surface layer. In the final stage of the process of peatlands disappearing there arise mineral soils composed from materials underlying the peat. In Poland usually there are sandy soils, sometimes (for example in the upper valley of the Mosiński Canal in Wielkopolska) featuring soils composed by calcium deposits with highly unfavourable physical properties for agriculture. The present means of creating management plans for landscape park and that of Natura 2000 sites, as well as conservation measures planning, because it does not take into account their occurrence, can not ensure the protection of peatlands. The aim of this study is to present the localisation and characteristics of peatlands occuring in five landscape parks in central Wielkopolska, which overlap with the eight sites of Natura 2000 sites. The methodology used should constitute a research model in the creation or addition of documentation whose aim is the protection of landscape parks and Natura 2000 sites. Only in this way shall it be possible to afford the possibility to realise the objectives of Directive 92/43/EEC in respect to taking into consideration an abiotic environment and to ensure at least a partial protection of peatlands threatened with extinction. Agricultural soil maps that are available in Poland alas do not provide precise information on the localisation and creation of peatlands.
STUDY AREAS
For the purposes of becoming familiar with plans for possible action that would allow for an end to the process of peatland loss in central Wielkopolska, five landscape parks with a total area of 66,280 ha (Tab. 2, Fig. 1 ) were analysed. Four of these in part overlap in their territory with several sites designated by Natura 2000. In the Promno, Puszcza Zielonka and Sierakowski landscape parks, the above Natura sites cover their most valuable nature sites, while the Rogaliński Landscape Park constitutes only a part of the considerably greater areas of the Rogaliński Habitat and the Rogaliński Warta Valley. The territorial overlap of areas covered by various forms of management The location of landscape parks under investigation on a map of peatlands in the Poznań region [IL- NICKI et al. 1996] , covering a significant part of Wielkopolska and Lubusz regions, is shown in Figure  2 . All the landscape parks under discussion are found [1996] in the Central Poland Lowland, created in the most recent ice age, where peatlands account for 2.6% of the surface area. As far as the above parks are concerned, peatlands on average take up 4.2%, that is, almost as much (4.1%) on average in Poland itself [DEMBEK et al. 2000] . Their largest representation can be found in the Puszcza Zielonka Landscape Park (6.6%), and the smallest in the Rogaliński Landscape Park (1.3%).
MATERIALS AND METHODS
So as to present objectively the means of peatland protection applied currently in landscape parks and Natura 2000 sites, five out of thirteen landscape parks situated in central Wielkopolska have been studied. Among these there can be found a large forest complex with the lowest outflow of surface waters (Puszcza Zielonka), a small woodland park (Promno) situated as a watershed, a mainly exploited for agriculture fragment of a flat moraine upland of the Poznański Lakeland (Lednicki), an extensively agricultural used section of the Warta River (undamned) valley above Poznań (Rogaliński) and a large fragment of the Międzychodzko-Sierakowski Lakeland characterised by a very large differentiation of sculpture of the earth's surface and the occurrence of a significant numer of headwaters, lakes and forests, as well as a mosaic of various forms of land use as in the case of the Sierakowski Landscape Park (LP). The present boundaries of every landscape park are defined on the basis of a map published in the year 2000 to a scale of 1:100,000 and 1:115,000 (Wielkopolska environmental protection map). In addition, topographical maps with a scale of 1:100,000, 1:50,000 and 1:25,000 were used, as well as those in official plans of Forestry Management (Sierakowski and Zielonka). Peatland maps were created to a scale of 1:25,000, which corresponds to that of maps used in the national documentation of peatlands in Poland conducted in the latter half of the 20th century. Every such park was documented in terms of its land area and legal status. Subsequently, existing documentation and decisions relating to landscape parks (and Natura 2000 sites within their borders), nature reserves, naturelandscape complexes and ecological sites. Next, management plans and conservation measures plans were analysed as were nature reserve documentation, according to official Natura 2000 Standard Data Form and two Forest Management plans. Finally, several dozen scholarly publications were consulted in respect to establishing a synthesis of research results in this literature.
The source material used as a basis of defining the characteristics of peatlands found in the respective landscape parks under study were 22 geological and geo-botanical monographs published by various authors in the period [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] . At present they are kept at the National Archives, Poznań and it should be noted, based on the one methodology created by the Ministry of Agriculture in 1959 [ILNICKI 2002] . The names of peat species in the above mentioned were adapted to the requirements of subsequently created norms PN-85-G-02500 [TOŁPA et al. 1967] and classification of gyttja [ILNICKI 2002; TOBOLSKI 2000] . On account of the considerable lapse of time since the creation of this documentation it was both desirable and appropriate to conduct an inspection in situ of the chosen peatlands in the majority of landscape parks. This applied to both the present means of peatland utilisation and ad hoc inspection of peatland stratigraphy and assessment of existing threats arising from aquatic conditions, as well as the means of peatland utilisation. As a consequence of the fact that peatland disappearance to a large extent is directly linked to its forms of use, a comparative study was conducted on the respective means of peatland utilisation recorded in the literature (1957) (1958) (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) and more recent studies (1994, 2006) . The present state of peatland utilisation was established on the basis of Google Earth satellite pictures from 2015-2016. In particular, the occurrence and localisation of habitats marked out in Habitat Directive 92/43/EEC was taken into account, limiting the field of study to those strictly related to peatlands. These were based on existing (2009 and 2013) Standard Data Forms in respect to Natura 2000 sites.
On the basis of these varied materials a taxonomy of peatland characteristics was undertaken for every landscape park, defining existing threats and an assessment made of recommendations contained in management plans and conservation measures plans aiming to protect peatlands. A comprehensive outline of these studies was published in 2016 and 2017 in "Biuletyn Parków Krajobrazowych Wielkopolski" [ILNICKI et al. 2016a, b] . This data shall facilitate further studies by researchers investigating the protection of the above mentioned areas per se and moreover, the breadth of literature consulted in these publications should prove invaluable. This article therefore is of a synthetic nature, facilitating an assessment of the state of peatland protection in Wielkopolska landscape parks. Further, it should be noted that a peatland, according to Habitat Directive 92/43/EEC, is seen as an abiotic element in a habitat. This means that apart from fauna and flora collections (biotic elements) it is imperative that the management of parks takes into consideration the relevant layers of peat and gyttja that are integral to these nature habitats.
RESULTS AND DISCUSSION

PEATLANDS
The landscape parks (LPs) under discussion cover 66,280 ha in all (Tab. 2, Fig. 1 ). Apart from the Sierakowski LP (30,413 ha), these are small parks (Lednicki and Promno) and medium ones (ca 12,000 ha). Peatlands in this landscape parks occur 4.2% of area, similar than in Poland. These parks, in terms of number and peatland variety represent common conditions in this Central Poland Lowland latitudinal belt (Fig. 2) . The smallest proportion of peatlands in respect to LP surface area (1.3%) is claimed by the Rogaliński LP and the largest belongs to the woodland Puszcza Zielonka LP (6.6%). Moreover, the Natura 2000 site embraces the entire Rogaliński LP, as well as situated elsewhere the most environmentally valuable parts in the LPs of Promno, Puszcza Zielonka and Sierakowski. No Natura 2000 site alas, has been created in the Lednicki LP.
Among the 243 located and documented peatlands across all the LPs under analysis there is a decided domination of fens (235). A small number (8) of small transitional peatlands occur mainly in the Parks of Promno, Puszcza Zielonka and Sierakowski, whereas high peatlands (bogs) do not occur. In this context peatlands are defined by a commonly accepted methodology based on peat deposit stratigraphy and not as at present, on collections of flora that are present. On the basis of the existing composition of flora collections itself, part of the transitional peat- Several hitherto unresearched peatlands were identified in the Sierakowski LP, out of which of particular interest could be those situated on the southern edge of the Puszcza Notecka woodland and the Bukowy Ostrów nature reserve. Peatlands in all the Parks under discussion take up 2690.1 ha in total and in the majority (55.9%) under the peat layer there are layers of gyttja. This testifies to the fact that they arose as a result of a silting process and overgrowth of lakes. In this context gyttja is rarely encountered in the Rogalińskim LP, which covers mainly the Warta River valley (Tab. 3). In the five landscape parks under study small peatlands dominate, their average surface area measures only 11.1 ha. Almost half of all peatlands take up less than 5 ha, while only 18 exceed 30 ha (Tab. 4). Larger peatlands are found in the main in valleys occurring in the Parks of Puszcza Zielonka and Sierakowski. In all there are almost 50 mln m 3 in peat natural resources, and gyttja around 30 mln m 3 . Almost half of these resources are found in the Sierakowski LP, while there are little in the Rogaliński LP. The drainage of the majority of peatlands has initiated soil processes leading to their extinction. The depth of the level of ground waters, means of peatland use and thickness of peat all decide the speed of this process. The average peat thickness in particular Parks oscillates between 1.18-2.09 m, the lowest being (1.18 m) in the Rogaliński LP. An analysis of peat thickness has shown (Tab. 5) that most shallow, endangered peatlands threatened with disapearance (with a thickness less than 1 m) can be found in the Parks of Sierakowski (21) and Puszcza Zielonka (16). A detailed analysis (Tab. 6) records that this affects in total 391.5 ha, some 14.5% of peatland general surface area in the five landscape parks under analysis. The largest area of endangered peatlands threatened with extinction lies in the Rogaliński LP and Lednicki LP, covering 45.6% and 25.2% respectively of peatlands, the smallest (7%) in LP Promno. In the Sierakowski LP this phenomenon relates to as much as 140.9 ha, that is 11% of peatlands. Source: own elaboration.
THREATS
The greatest threats to peatlands found in the landscape parks under discussion are at present changes to the means of their utilisation, which indi-cate a depth of level of ground waters during the vegetative period. To a large extent these changes are conditioned by economic factors, which are in the main as follows: -low economic (cost) effectiveness of the production of meadow hay, resulting from the purchase price, limitations of livestock (cattle and sheep), the concentration of cattle herds tied to the demands of dairies, as well as the domination of breeding alcoves of cattle based on a mixture of concentrated feeding stuff over that of the use of pastures and the production of green fodder; -the change of permanent grassland to that of arable land, causing a visible acceleration of mineralisation in peat; -change from permanent grassland to that of land taken up by undergrowth, shrubs and forest; as a result of an increase in evapotranspiration it causes a lowering of ground water levels and acceleration of peat mineralisation; -change from permanent grassland to fish ponds causes a preservation of peat found under the water table, causing at the same time destruction of peatland during the construction of ponds and water channels; -change from permanent grassland to that of rushes is usually connected to the occurrence of shallow ground water table that limit the mineralisation of peat.
On the basis of geological and geobotanical documentations in respect to the nature of peatland use in 1957-1973 and analysis of satellite pictures from 2015-2016, an assessment was made of the trend in peatland utilisation changes in respect to landscape parks (Tab. 7). Some 243 peatlands measuring 2690.1 ha in total were investigated. The research results subsequently permitted an assessment to be made for the parks individually and in total. The above show that a fall in grasslands has taken place in total for peat- Lednicki  2015  35  39  18  3  5  1961-1964  51  26  23  --Promno  2015  13  64  20  3  -1958-1973  59  14  27  --Puszcza  Zielonka  2016  45  14  38  2  1  1957-1973  44  43  9  4  -Rogaliński  2015  34  34  17  8  7  1959-1964  77  8  14  -1  Sierakowski  2015  31  11  35  12  11  1957-1973  67  14  18  1  0  Total  2015-2016  35  19  32  8  6 Source: own elaboration.
lands from 67 to 35%. Thus the surface area taken up by forests has increased visibly (18 to 32%) as well as fish ponds (1 to 8%), and arable land (0 to 6%). Importantly, the proportion of rushes has also increased (14 to 19%). An important factor in this context of change was the fragmentation of peatlands and administration of a large part of their area by respective Forestry Managements. For example, in the Sierakowski Landscape Park, based on numerous instances of subterranean water headwater seepage, fish ponds were constructed over a sizeable area that covered peatlands. Another cause in the above context was the neglect of ditch preservation, which contributed to meadows turning into marshland, excluding these from agricultural use and gradual population of reeds, trees and bushes. This is particularly visible in the Parks of Promno, Lednicki and Rogaliński. Moreover, planned afforestation can be observed in the Puszcza Zielonka and Sierakowski landscape parks. The beavers that have settled in Promno, Lednicki and Rogaliński LPs locally increased water levels and diminished the rate of peat mineralisation. Further, drier grasslands have changed to arable land, especially in the Lednicki, Rogaliński and Sierakowski landscape parks -in sum covering an area of around 160 ha. The majority of the above mentioned changes in the means of peatland exploitation was responsible for accelerating the process of their extinction. This relates to mainly arable land and forests, and as a consequence, acceleration in peat mineralisation and peatland decline.
RECOMMENDATION FOR PEATLANDS PROTECTION IN MANAGEMENT PLANS
Management plans have been documented for four landscape parks though not for the Sierakowski LP. In respect to the Natura 2000 sites that are embraced by these parks management plans and conservation measures plans have been created only for the Nature 2000 areas PLH300030, PLH300012 and PLH300006 (Tab. 2). Although such plans for landscape parks cover their entire territory, Natura 2000 sites conservation measures plans focus on the protection of habitats listed in Directive 92/43/EEC. None of these plans contains maps of peatlands present in protected areas or their localisation, stratigraphy and means of utilisation. Existing plans contain foremost a record of flora and fauna -biotic objects in a habitat -omitting or providing to a very limited extent information on abiotic elements such as soil cover and peatlands threatened with disappearance. The ecosystem afterall, is a part of nature constituting a functional whole in which takes place the exchange of matter between its living (plant communities) and inanimate (biotop) form -mineral soils or organic ones.
The range of protected habitats located in Natura 2000 sites was outlined in Table 8 . The Standard Data Form analysis of these areas demonstrates that in the four landscape parks under study the protected habi- tats in sum cover an area of 534.09 ha -only 0.8%. A decided majority of this territory (ca 300 ha) is taken up by meadows (habitats 6510 lowland meadows and 6410 Molinia meadows) and forests (ca 200 ha), that is habitats 91D0, 91E0 and 91F0 Woodland and Alluvial forests, which are mainly found in the Rogaliński and Sierakowski LPs. Some of these can be found on peatlands. Three habitats that can be found in peatlands (7140, 7210 and 7230) cover in all 31.12 ha and are mainly located in Puszcza Zielonka and around 2 ha in the Promno and Sierakowski LPs. The separation of alkaline peatlands (7210) in Puszcza Zielonka is controversial. The localisation of transitional peatlands (7140) in three landscape parks (Promno, Puszcza Zielonka and Sierakowski) was based only on their flora and did not always correspond to peatland stratigraphy (Tab. 3).
The lack of peatland localisation in management plans signifies a lack of recommendations tied to their protection. An analysis of the respective recommendations contained in these documents (Tab. 9) clearly indicates the omission of information on the location of peatlands, not to mention their stratigraphy and present means of utilisation. Although usually the prohibition of exploiting peat is introduced, most often the lack of complex and concrete recommendations regarding the water economy both in the Warta River valley (Rogaliński LP), as well as those in small valleys that occur in all these Parks. Further, Puszcza Zielonka management plan completely omit the significant lowering of water levels for many years in the lakes Kamińsko, Pławno and Czarne (Natura 2000 sites) and the peatlands surrounding them. In this catchment low in water this to a large extent is caused by the use of ground waters for very large holiday estates equipped with water supply service and sewerage. Alas, in the documentation of management plans for landscape parks and Natura 2000 sites, experts in soils, water economy, and land reclamation do not take part. As a result the widespread process of peat mineralisation taking place in Poland is not noticed, one causing the lowering peatland surface and numerous changes in the physical and chemical properties of peat [ILNICKI, SZAJDAK 2016] .
CONCLUSIONS
In the process of creating management plans and conservation measures plans for landscape parks and Natura 2000 sites, as a matter of rule the abiotic elements of the ecosystem are omitted, that is soils and existing peatlands. The lack of data on localisation, stratigraphy and means of utilisation of peatlands, as well as their fundamental threats is causing a progressive disappearance of peatlands in Poland. This in turn, in addition, leads often to a lack of relevant recommendations that would allow an end to such threats with the protection of peat meadows from overgrowth by bushes and trees, as well increasing the level of ground waters through the construction of catchments for existing watercourses. In order to change the present state of affairs in this context it is necessary that existing teams preparing environment protection plans (as well as augmenting ones already in use) engage soil, peat and melioration experts. Otherwise, the current change in peatland utilisation and related lowering of ground waters shall lead to a progressive disappearance of peatlands in the landscape parks under discussion.
